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Abstract
The System for Observing Play and Recreation in Communities (SOPARC) can obtain 
information on park users and their physical activity using momentary time sampling. We 
conducted a literature review of studies using the SOPARC tool to describe the observational 
methods of each study, and to extract public park use overall and by demographics and physical 
activity levels. We searched PubMed, Embase, and SPORTDiscus for full-length observational 
studies published in English in peer-reviewed journals through 2014. Twenty-four studies from 34 
articles were included. The number of parks observed per study ranged from 3 to 50. Most studies 
observed parks during one season. The number of days parks were observed ranged from 1 to 16, 
with 16 studies observing 5 or more days. All studies included at least one weekday and all but 
two included at least one weekend day. Parks were observed from 1 to 14 times/day, with most 
studies observing at least 4 times/day. All studies included both morning and afternoon 
observations, with one exception. There was a wide range of park users (mean 1.0 to 152.6 people/
park/observation period), with typically more males than females visiting parks and older adults 
less than other age groups. Park user physical activity levels varied greatly across studies, with 
youths generally more active than adults and younger children more active than adolescents. 
SOPARC was adapted to numerous settings and these review results can be used to improve future 
studies using the tool, demonstrate ways to compare park data, and inform park promotions and 
programming.
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1. Introduction
Public parks are widely available free or low cost resources for physical activity, with more 
than 9000 local park and recreation departments and organizations managing more than 
108,000 public park facilities and 65,000 indoor facilities in the United States (US) (Godbey 
and Mowen, 2010). Identifying the demographics and physical activity levels of park users 
could inform park promotions and programming and be used to develop interventions to 
promote physical activity and reduce sedentary behavior through park use. The System for 
Observing Play and Recreation in Communities (SOPARC) tool was designed to obtain 
information on area users and their physical activity while in community environments and 
uses momentary time sampling to record observations (McKenzie et al., 2006; Active Living 
Research, 2016). When applied to park settings, a park is mapped and target areas are 
created to subdivide the park space for observation. Various characteristics about the target 
areas can be collected and observational scans of target areas are performed periodically to 
obtain information such as the number of parks users and their gender, age, race/ethnicity, 
and physical activity. A scan is a single observation or visual sweep from left to right across 
the target area.
Systematic observation can be used to assess the environmental contexts in which physical 
activity occurs, and in recent years many studies have used SOPARC to observe park use 
(McKenzie and van der Mars, 2015). Reviewing the SOPARC study methods can highlight 
ways to modify or improve the tool and may permit comparisons of data across parks, park 
systems, and studies. Additionally, reviewing SOPARC study results provides a way to 
summarize park usage (by demographics and physical activity level) across diverse 
geographic areas while ensuring quality and comparability in the underlying data collection. 
Thus, we conducted a literature review using the SOPARC tool through 2014 to describe the 
observational methods of each study, and to extract municipal or county level public park 
use overall and by demographics (age, gender, race/ethnicity) and physical activity levels 
across a variety of geographic settings.
2. Methods
Searches of PubMed, Embase, and SPORTDiscus were conducted to include only full-length 
observational studies published in English in peer-reviewed journals through December 31, 
2014. Each search used the term SOPARC, both abbreviated and spelled out, and “System 
for Observing Play and Leisure Activity in Youth” (SOPLAY) combined with “park”. In 
addition, we searched the reference lists of included studies for possible studies missed by 
the searches. The search results were described based on the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) (Liberati et al., 2009; Moher et al., 
2009).
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We excluded abstracts, conference proceedings, studies evaluating park-related interventions 
(since park use may change as a result of the intervention), studies using tools only other 
than SOPARC (such as the Environmental Assessment of Public Recreation Spaces 
(EAPRS) (Bruton and Floyd, 2014; Perry et al., 2011) or Public Open Space (POS) (Giles-
Corti et al., 2005)), studies with walking path observations only (Jia and Fu, 2014), and 
studies using SOPARC that did not specifically report on park use (Han et al., 2013, 2014). 
We excluded studies that extensively modified the tool for use in large park areas, such as at 
hotel waterparks (Ramos and Ross, 2013), state parks (Whiting et al., 2012), and national 
parks (Walden-Schreiner et al., 2014). We also excluded studies that used modifications of 
SOPARC to only capture activities outside of park use, such as joint use of schools (Lafleur 
et al., 2013) and youth sports (Cohen et al., 2014).
An abstraction tool was developed to extract the number of parks and target areas 
(subdivided areas of the park space), their location, park size, and observation frequency 
including number of days (weekend and weekday) and times per day. An observation period 
was defined as one full rotational assessment of a park, which included scanning, in 
sequence, all the target areas that comprised the park. Target area characteristics were also 
extracted, including whether the park was accessible (not locked or rented to others), dark, 
empty, and usable (physical activity can be performed here and the area was not excessively 
wet or windy), and whether or not there were activities that were organized (by personnel), 
equipped (with loose, non-permanent equipment), and supervised by park staff or other 
personnel. For park users, we extracted the number of people, demographics (age, gender, 
race/ethnicity), and physical activity level overall and by demographic characteristics, if 
reported. We focused on overall results, and if not available then we extracted results by 
season. According to the original SOPARC protocol (McKenzie et al., 2006), physical 
activity is collected as sedentary (lying down, sitting, or standing in place), walking (casual 
pace), or vigorous (greater than an ordinary walk). The original age categories identified in 
the SOPARC protocol were 0–12,13–20,21–59, and > = 60 years. We also abstracted 
reliability results from the included studies, specifically for number of people observed, age, 
gender, race/ ethnicity, physical activity, and target area characteristics defined in the 
original SOPARC protocol when reported. We did not abstract reliability results documented 
during training, but rather focused on reliability during data collection. Each included article 
was abstracted by a primary reviewer and checked by a second reviewer, with disagreements 
resolved by consensus. Summary tables were created from the abstracted information and 
grouped by study since some projects produced more than one paper.
In order to compare across studies with different observational methods, we calculated two 
summary measures.
(1)
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(2)
3. Results
3.1. Description of included studies
The search yielded 99 articles. Twelve additional articles came from other sources (i.e., 
reference lists of included articles). All were screened for inclusion (Appendix Fig. 1). In 
this review, we included 34 articles representing 24 distinct studies (Table 1). However, in 
one case we presented an earlier study that reported only on adults (Reed et al., 2008) as 
well as the extension of the study that reported only on youth (Reed and Hooker, 2012). The 
earliest study initiated observations in 2003 (McKenzie et al., 2006), when the SOPARC 
method was created, and the latest study started observations in 2013 (Roemmich and 
Johnson, 2014). While all studies employed SOPARC observational techniques, two studies 
referred to using SOPLAY (an earlier version of SOPARC) (Coughenour et al., 2014; Floyd 
et al., 2008a).
3.2. Protocol differences
The original SOPARC method was modified for use in several studies and is detailed for 
consideration when interpreting results across studies. One study separated standing from 
other sedentary behaviors during the scan (Roemmich and Johnson, 2014). One identified 
whether or not a person was accompanied by a dog (Temple et al., 2011) and another 
modified the tool to observe users up to 2 min in order to capture dog-related questions (i.e., 
number of dogs, dog size) (McCormack et al., 2014). One study described cultural 
adaptations of the tool for use in Taiwan (Pleson et al., 2014) and another study did not use 
target areas, but rather documented park user information and activities for the entire park at 
one time for 3 of 4 parks (McCormack et al., 2014). This last study also recorded 
information on one park user at a time by observing him or her for up to 2 min in order to 
record multiple activities. The authors reported that these protocol modifications worked for 
smaller parks and minimized the possible double counting of park users.
In terms of park users, one study reported observing adults only (Reed et al., 2008) and two 
reported observing youths only (Coughenour et al., 2014; Floyd et al., 2011; Reed and 
Hooker, 2012). Several other studies modified the age categories by combining teenagers 
with adults (< = 12 years and > = 13 years) (Chung-Do et al., 2011; Floyd et al., 2008a) and 
two studies combined all youths, not distinguishing younger and older youths (Child et al., 
2014; McCormack et al., 2014). Unique to the one study (Kaczynski et al., 2011), 
researchers set a lower age limit at 2 years for observation.
3.3. Geographic setting
US was the location for 19 studies, with one of these comparing findings to parks in 
Belgium (Van Dyck et al., 2013). Other countries included Brazil (Hino et al., 2010), 
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Canada (McCormack et al., 2014; Temple et al., 2011), Taiwan (Pleson et al., 2014), and 
Turkey (Muftuler et al., 2011). Park types ranged from small town squares (Hino et al., 
2010) to large district parks (Chung-Do et al., 2011).
3.4. Park selection
A wide range of criteria were used for selecting parks, including prior or current 
participation in a research or grant initiative (Banda et al., 2014; Reed et al., 2012), 
availability of programming activities (Hino et al., 2010; Shores and West, 2008a), having 
dog-related park policies (McCormack et al., 2014; Temple et al., 2011), or whether the park 
offered a variety of amenities (Kaczynski et al., 2011; Muftuler et al., 2011), had a 
recreation center (Cohen et al., 2012), had at least one full-time staff (Cohen et al., 2012), or 
was designated for improvements (McKenzie et al., 2006). Some studies allowed the city 
park and recreation staff to choose the parks (Reed et al., 2008, 2012), while one study chose 
parks based on popular use by adult users (Pleson et al., 2014). Two studies used random 
park selection (Floyd et al., 2011; Pleson et al., 2014). Studies also selected parks based on 
representation of neighborhood demographics (e.g., income or race/ethnicity) (Chung-Do et 
al., 2011; Cohen et al., 2013, 2011, 2012; Coughenour et al., 2014; Floyd et al., 2008a; Hino 
et al., 2010; McKenzie et al., 2006; Rung et al., 2011; Van Dyck et al., 2013), environmental 
characteristics (Hino et al., 2010), walkability (Van Dyck et al., 2013), park size (Chung-Do 
et al., 2011; Muftuler et al., 2011), park planning district (Rung et al., 2011), and park types 
(Shores and West, 2010).
3.5. Park observation methods and overall use
The number of parks observed per study ranged from 3 (Muftuler et al., 2011) to 50 (Cohen 
et al., 2012) (Table 2). Most studies observed parks once during one season, with other 
studies observing multiple times across two (Banda et al., 2014; Cohen et al., 2011; Reed et 
al., 2012; Temple et al., 2011), three (Cohen et al., 2013), or all four seasons (Roemmich 
and Johnson, 2014).
The number of days parks were observed ranged from 1 (Pleson et al., 2014) to 16 (Floyd et 
al., 2011), with 16 studies observing ≥5 days (Banda et al., 2014; Child et al., 2014; Chung-
Do et al., 2011; Cohen et al., 2011, 2012, 2013; Floyd et al., 2011; Hino et al., 2010; 
McKenzie et al., 2006; Muftuler et al., 2011; Reed et al., 2008; Roemmich and Johnson, 
2014; Reed and Hooker, 2012; Shores and West, 2008a, 2010). All studies included at least 
one weekday and all but two studies included ≥1 weekend day (exceptions were Rung et al. 
(2011) and Pleson et al. (2014) for 6/7 parks). The number of times per day parks were 
observed ranged from 1 to 14, with most studies observing at least 4 times/day (exceptions 
were Floyd et al., 2011; Hino et al., 2010; McCormack et al., 2014; Pleson et al., 2014; 
Roemmich and Johnson, 2014; Temple et al., 2011). All studies included both morning and 
afternoon observations, with one exception in which some parks were observed during the 
morning or evening only (Pleson et al., 2014).
For the studies with sufficient data to complete the calculation, the mean number of people 
per park per day ranged from 4.0 (May only) (Banda et al., 2014) to 737.9 (Kaczynski et al., 
2011). When accounting for the number of observation periods per day, the range of users 
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per park per observation period ranged from 1.0 (May only) (Banda et al., 2014) to 152.6 
(Cohen et al., 2012).
3.6. Target area characteristics
About half of the studies reported at least one target area characteristic (Table 3) and one 
study reported on characteristics for the entire park rather than for each target area (Pleson et 
al., 2014). The accessibility (range 82–100%, with the exception of two parks in Banda et 
al., 2014) and usability (85–100%) of the target areas were generally high. Fewer target 
areas had organized (range 0–31%), equipped (range 0–15%), or supervised (range 0–31%) 
activities. Two studies reported on whether the target area was dark, ranging from 0 to 9% 
(Cohen et al., 2013; McKenzie et al., 2006).
The percentage of target areas that were empty when scanned ranged from 53% to > 94%. 
One study found more empty target areas occurred in higher poverty parks (Cohen et al., 
2012). One study reported that no one was observed in 2 of 25 parks (Reed et al., 2008), and 
another noted 2 of 39 parks had no park visitors and thus excluded them from the analysis 
(Rung et al., 2011).
3.7. Park observations by demographics
In studies that collected youth and adult user data separately, the majority (> 50%) of users 
were youths in five studies (Banda et al., 2014; Child et al., 2014; McKenzie et al., 2006; 
Reed et al., 2012; Roemmich and Johnson, 2014), and adults in five studies (Cohen et al., 
2012; Kaczynski et al., 2011; Muftuler et al., 2011; Pleson et al., 2014; Shores and West, 
2008) (Table 4). For the studies that distinguished adults from older adults, the proportion of 
older adults was small, ranging from 1% (Cohen et al., 2013) to 13% (females in town 
squares) (Hino et al., 2010),with the exception of one study which reported 61% of park 
users were older adults (Pleson et al., 2014).
In 20 studies more males than females were observed in parks, while two studies reported 
fewer males (49% (Muftuler et al., 2011); 44% (Pleson et al., 2014)) and one study reported 
no gender differences (Kaczynski et al., 2011) (Table 4). One study did not report park 
observations by gender (Temple et al., 2011). Several studies reported users by race/
ethnicity, with the highest proportion of users being White (Cohen et al., 2013; Kaczynski et 
al., 2011; Reed et al., 2008, 2012; Reed and Hooker, 2012; Shores and West, 2008a; Van 
Dyck et al., 2013), African American (Banda et al., 2014), or Hispanic (McKenzie et al., 
2006).
3.8. Park observations by physical activity
The distribution of observed physical activity levels varied greatly across parks (Table 5). 
Those observed as sedentary (i.e., lying down, sitting, or standing still) ranged from a mean 
of 14% (Pleson et al., 2014) to 70% (Florida only) (Floyd et al., 2008a). Eight studies 
reported that fewer than half of park users were sedentary (Coughenour et al., 2014; 
McCormack et al., 2014; Pleson et al., 2014; Reed et al., 2008, 2012; Reed and Hooker, 
2012; Shores and West, 2008a; Temple et al., 2011), six studies reported 50% or more were 
being sedentary (Chung-Do et al., 2011; Cohen et al., 2012; Floyd et al., 2011, 2008a; 
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Kaczynski et al., 2011; McKenzie et al., 2006), and four studies described variability both 
above and below 50% (Banda et al., 2014; Child et al., 2014; Shores and West, 2010; Van 
Dyck et al., 2013). A similar wide range of findings was found for physical activity, with the 
proportion walking ranging from 5% (urban parks) (Shores and West, 2010) to 80–100% 
(assessed in 2008) (Temple et al., 2011), and the proportion engaging in vigorous activity 
ranging from 6% (Kaczynski et al., 2011) to 72% (urban parks) (Shores and West, 2010). 
One study recorded only walking (81%) and vigorous (19%) physical activity, and not 
sedentary behavior (Muftuler et al., 2011).
Studies that distinguished youth from adult park users reported youths to be generally more 
active (Kaczynski et al., 2011; Reed et al., 2012; Roemmich and Johnson, 2014; Shores and 
West, 2008a, 2010). Younger children were generally more active (walking plus vigorous) 
and less sedentary than older youths (Floyd et al., 2011; Reed and Hooker, 2012). On 
average, male park users were more likely to be observed being physically active than 
female park users, whether combined overall or when youths were distinguished from adults 
(Chung-Do et al., 2011; Cohen et al., 2012; Coughenour et al., 2014; Floyd et al., 2008a, 
2011; Kaczynski et al., 2011; McKenzie et al., 2006; Reed et al., 2008; 2012; Reed and 
Hooker, 2012; Roemmich and Johnson, 2014; Rung et al., 2011; Shores and West, 2010). 
However, an exception occurred for children in Illinois parks, where no differences in 
physical activity by gender were observed (Floyd et al., 2008a).
Physical activity intensity by race/ethnicity among park users was inconsistent across the 
few studies that reported it. In selected Kansas parks, proportionally more Asians were 
observed in walking and vigorous activity, followed by Whites, Blacks, and Hispanics 
(Kaczynski et al., 2011).Two studies reported that White park users were more vigorously 
active but engaged in less walking compared to other race/ethnicities (Reed et al., 2008; 
2012) and another study found no differences by race/ethnicity (Shores and West, 2008a).
3.9. Reliability
Among the studies included in the review, about half provided some evidence of inter-rater 
reliability during data collection. In addition to the studies reported in Table 6, the study by 
Kaczynski et al. (2011) and Besenyi et al. (2013) reported only a range of reliability for all 
recorded user characteristics (0.84–0.98 and 0.84–0.90, respectively). In general, average 
percent agreement and correlation coefficients exceeded 80% and 0.80, respectively, for total 
number of people observed, age, gender, race/ethnicity, and physical activity. When kappa 
coefficients were reported, they tended to be lower.
4. Discussion
This review included 34 articles from 24 observational studies applying the SOPARC tool to 
a wide range of park settings. Despite differing methods in applying SOPARC, we 
calculated park use across studies and found the average number of people per park per 
observation period ranged from a low of 1.0 in rural southern US parks (Banda et al., 2014) 
to a high of to a high of 152.6 for parks in Los Angeles, CA (Cohen et al., 2012). We found 
four consistent findings across studies, regardless of protocol modifications, park locations, 
or park types. First, males generally used parks more than females, regardless of age group. 
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Second, males were typically more physically active in parks than females. Third, youths 
were generally more active in the park than adults. Fourth, older adults were infrequently 
observed in the parks, with the exception of a study in Taiwan (Pleson et al., 2014).
Several findings from this review highlight areas for future work. Studies from the US 
dominated the samples; reports from other countries and cross-country comparisons of park 
use and non-use would be a valuable addition. However, the search included only English 
language articles and thus likely missed valuable non-English language contributions. Few 
studies included parks in rural areas, and a better understanding of park use patterns and 
preferences of rural residents is warranted. Although SOPARC provides a protocol for 
collecting data on target area characteristics, very few studies reported this information on 
all the characteristics. Future studies should incorporate these metrics to assess whether 
parks are meeting national goals such as accessibility and to aid understanding of which 
factors influence park use. As well, it should be made clear when only certain areas of a park 
are observed, so the target area characteristics can be interpreted appropriately.
Most studies selected parks based on specific characteristics rather than to represent a 
community park system as a whole, thus hampering generalizability. Parks were also usually 
studied during only one or two seasons of the year, and observations were scheduled during 
times of day when more park users would likely be present. Additionally, some studies 
scanned only certain areas of a park (probably where more activity would occur), rather than 
an entire park. If SOPARC is to be used for surveillance purposes, then further consideration 
should be given to the appropriate sampling of parks, timing of observations, and the amount 
of park coverage for target areas. For example, in large park systems, random sampling of 
parks to represent the system may work well. Stratified sampling may be needed to ensure 
adequate representation of certain types of parks or potential users of parks.
Future research can leverage recent technological advances to improve observer training and 
enhance data collection, transfer, and storage, all of which allow for improved data 
comparisons among studies. SOPARC training videos, for example, are available for free 
on-line through iTunes University (McKenzie, 2016). As well, the RAND Corporation 
created an on-line site which permits anyone with an Internet connection to enter SOPARC 
data and retrieve a summary at no cost (McKenzie et al., 2016). In addition, an app called 
iSOPARC includes functions for simultaneously collecting standard SOPARC variables with 
global positioning system and photographic data using iPads. It is available free from the 
Apple iTunes Store (Ciafel, 2016) and enhances the collection and management of data.
The strengths of the SOPARC tool include the absence of participant burden and the ability 
to provide information on people and park characteristics at a relatively low cost that enables 
comparisons across parks and geographic systems. With proper observer training, the 
SOPARC measurements are reliable as indicated in Table 6 and elsewhere (Bocarro et al., 
2009). This review also highlighted the flexibility of the SOPARC tool enabling it to be 
modified from its original format. For example, to collect data on children only (Coughenour 
et al., 2014; Floyd et al., 2011; Reed and Hooker, 2012) or to focus on dog-related questions 
(McCormack et al., 2014; Temple et al., 2011). Others have suggested modifications to the 
tool to assess persons with disabilities who use a park (Aytur et al., 2015). Nonetheless, if 
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the tool is to be used for surveillance purposes or to make more direct comparisons across 
studies, then use of a single protocol is needed.
In terms of the frequency of observations, a study that observed suburban and urban parks 
hourly for 14 h/day, over an entire week in multiple seasons and locations, found that 
estimates of park use by gender, age, race/ethnicity, and physical activity could be made 
reliably using an abbreviated schedule of 4 days/week and observing 4 times/day (Cohen et 
al., 2011). We found that most studies used an observation schedule in line with this 
recommendation.
According to the original SOPARC protocol, a count of the number of park users in each 
age, race/ethnic, and physical activity category is completed during each scan, separately for 
males and females (McKenzie et al., 2006). Scanning in this way meant that physical 
activity could be stratified by gender, but not by age or race/ethnic group, although some 
subsequent studies modified the protocol to address this. Even so, fewer than half of the 
studies reported on race/ethnicity of park users. Researchers should consider what data are 
most relevant to the study goals to determine the best design for scanning target areas. 
Another consideration is the way sedentary behavior is defined. The original protocol 
defined sedentary behavior to include lying down, sitting, and standing without moving. 
Researchers may wish to distinguish between these behaviors in future iterations.
Several features and limitations of the SOPARC tool deserve highlighting. Due to the 
frequency and nature of scanning target areas, characteristics such as age, race/ethnicity, and 
physical activity must be grouped into only a few categories, particularly to maintain 
reliability and to not overwhelm observers in densely occupied locations. The assessments 
occur at a moment in time and not continuously over the course of an individual’s park visit 
(Spengler et al., 2011). For example, a person who was active at the park, but sat down to 
take a break during the scan would be coded as sedetnary, even though the person might 
have been active during most of their park visit. However, conducting sufficient observation 
samples at regular predetermined intervals should overcome this issue and represent park 
use. The SOPARC methods, as with other direct observation protocols, do have the potential 
for those being observed to react to the presence of data collectors. To counter this reactivity, 
one study recommended that observers be located to guarantee the lowest visibility by park 
users (Parra et al., 2010). Finally, when evaluating changes in park use over time, the 
SOPARC tool cannot discern new park users from repeat users or neighborhood residents 
from non-residents (Veitch et al., 2012). Combining direct observation with other data 
collection techniques, such as other types of audits, interviews, and self-reports, are needed 
to discern subtleties such as these, and the triangulation of data is useful in best describing 
park use, preferences, attitudes, and policies.
4.1. Review limitations
While our review was comprehensive, several limitations should be acknowledged. The 
SOPARC tool has a standardized protocol, and all included studies referred to this tool 
(McKenzie et al., 2006). However, many studies deviated from this protocol for a variety of 
reasons, including differing study goals, expense, and feasibility. These deviations made 
comparisons across studies more challenging. Although we highlighted major protocol 
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changes, future comparisons of study findings could consider the impact of these 
modifications. In addition, temporal differences with respect to season and year were not 
accounted for in our comparisons but were noted in Table 1. Moreover, the park metrics we 
derived could not account for park size, since many studies did not report it and often 
focused only on developed park areas. Future studies should report park size and the park 
use metrics we calculated could be used in meta-analyses across studies to assess correlates 
of park use. However, with the current state of the literature, particularly the varying park 
selection methods, such detailed, quantitative comparisons are not easily captured.
5. Conclusions
The results of this review can be used to improve the SOPARC tool and to promote its 
standardization for use in surveillance efforts. The tool could be used to further understand 
underutilized parks and park areas, and to evaluate interventions designed to change park 
usage. Based on the findings from this review, SOPARC can also be used to in-form park 
promotions, assist designers in developing relevant park features, inform long-range park 
planning, and target park programming to attract diverse users that represent the community 
at large across the park system. The tool can also be used to evaluate comprehensive 
interventions designed to increase park use (e.g., environmental, policy, programming, 
promotions), ultimately to increase physical activity and decrease sedentary behavior 
through park use.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
Acknowledgments
The authors thank Michelle Goto for her assistance with this paper, the authors of the papers that provided missing 
information from the abstraction process, and the anonymous reviewers for their helpful feedback.
Funding
Funding for this review was provided in part by the National Institutes of Health (NIH), National Heart Lung and 
Blood Institute (NHLBI) #5R01HL114432. Sydney Jones was supported by the NHLBI (NRSA #T32-
HL007055-38) and the University of North Carolina Royster Society of Fellows. The content is solely the 
responsibility of the authors and does not necessarily represent the official views of the NIH.
References
Active Living Research. Tools and measures. SOPARC: System for Observing Play and Recreation in 
Communities; 2016. (Accessed at http://activelivingresearch.org/soparc-system-observing-play-and-
recreation-communities
Aytur S, Jones S, Stransky M, Evenson K. Measuring physical activity in outdoor community 
recreational environments: implications for research, policy, and practice. Curr. Cardiovasc. Risk 
Rep. 2015; 9:1–13.
Banda JA, Wilcox S, Colabianchi N, Hooker SP, Kaczynski AT, Hussey J. The associations between 
park environments and park use in Southern US communities. J. Rural. Health. 2014; 30:369–378. 
[PubMed: 24717017] 
Evenson et al. Page 10
Prev Med. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Baran P, Smith W, Moore R, Floyd M, Bocarro J, Cosco N, Danninger T. Park use among youth and 
adults: examination of individual, social, and urban form factors. Environ. Behav. 2013; 46:768–
800.
Besenyi GM, Kaczynski AT, Wilhelm Stanis SA, Vaughan KB. Demographic variations in observed 
energy expenditure across park activity areas. Prev. Med. 2013; 56:79–81. [PubMed: 23068023] 
Bocarro JN, Floyd M, Moore R, Baran P, Danninger T, Smith W, Cosco N. Adaptation of the System 
for Observing Physical Activity and Recreation in Communities (SOPARC) to assess age groupings 
of children. J. Phys. Act. Health. 2009; 6:699–707. [PubMed: 20101912] 
Broyles ST, Mowen AJ, Theall KP, Gustat J, Rung AL. Integrating social capital into a park-use and 
active-living framework. Am. J. Prev. Med. 2011; 40:522–529. [PubMed: 21496751] 
Bruton CM, Floyd MF. Disparities in built and natural features of urban parks: comparisons by 
neighborhood level race/ethnicity and income. J. Urban Health. 2014; 91:894–907. [PubMed: 
25078037] 
Child S, McKenzie T, Arrendondo E, Elder J, Martinez S, Ayala G. Associations between park 
facilities, user demographics, and physical activity levels at San Diego County parks. J. Park. 
Recreat. Adm. 2014; 32:68–81.
Chung-Do JJ, Davis E, Lee S, Jokura Y, Choy L, Maddock JE. An observational study of physical 
activity in parks in Asian and Pacific Islander communities in urban Honolulu, Hawaii, 2009. Prev. 
Chronic Dis. 2011; 8:A107. [PubMed: 21843410] 
Ciafel. iSOPARC for iPad. 2016. Accessed at http://ciafel.fade.up.pt/isoparc/
Cohen DA, McKenzie TL, Sehgal A, Williamson S, Golinelli D, Lurie N. Contribution of public parks 
to physical activity. Am. J. Public Health. 2007; 97:509–514. [PubMed: 17267728] 
Cohen D, Setodji C, Evenson K, Ward P, Lapham S, Hillier A, McKenzie T. How much observation is 
enough? Refining the administration of SOPARC. J. Phys. Act. Health. 2011; 8:1117–1123. 
[PubMed: 22039130] 
Cohen DA, Han B, Derose KP, Williamson S, Marsh T, Rudick J, McKenzie TL. Neighborhood 
poverty, park use, and park-based physical activity in a Southern California city. Soc. Sci. Med. 
2012; 75:2317–2325. [PubMed: 23010338] 
Cohen D, Lapham S, Evenson K, Williamson S, Golinelli D, Ward P, Hillier A, McKenzie T. Use of 
neighbourhood parks: does socio-economic status matter? A four city study. Public Health. 2013; 
127:325–332. [PubMed: 23515008] 
Cohen A, McDonald S, McIver K, Pate R, Trost S. Assessing physical activity during youth sport: the 
observational system for recording activity in children: youth sports. Pediatr. Exerc. Sci. 2014; 
26:203–209. [PubMed: 24277926] 
Coughenour C, Coker L, Bungum TJ. Environmental and social determinants of youth physical 
activity intensity levels at neighborhood parks in Las Vegas, NV. J. Community Health. 2014; 
39:1092–1096. [PubMed: 24610562] 
Floyd MF, Spengler JO, Maddock JE, Gobster PH, Suau LJ. Park-based physical activity in diverse 
communities of two U.S. cities. An observational study. Am. J. Prev. Med. 2008a; 34:299–305. 
[PubMed: 18374243] 
Floyd M, Spengler J, Maddock J, Gobster P, Suau LJ. Environmental and social correlates of physical 
activity in neighborhood parks: an observational study in Tampa and Chicago. Leis. Sci. 2008b; 
30:360–375.
Floyd MF, Bocarro JN, Smith WR, Baran PK, Moore RC, Cosco NG, Edwards MB, Suau LJ, Fang K. 
Park-based physical activity among children and adolescents. Am. J. Prev. Med. 2011; 41:258–
265. [PubMed: 21855739] 
Giles-Corti B, Broomhall M, Knuiman M, Collins C, Douglas K, Ng K, Lange A, Donovan R. 
Increasing walking. How important is distance to, attractiveness, and size of public open space? 
Am. J. Prev. Med. 2005; 28:169–176. [PubMed: 15694525] 
Godbey, G.; Mowen, A. The Benefits of Physical Activity Provided by Park and Recreation Services: 
The Scientific Evidence. Ashburn, VA: National Recreation and Park Association; 2010. p. 1-10.
Han B, Cohen D, McKenzie TL. Quantifying the contribution of neighborhood parks to physical 
activity. Prev. Med. 2013; 57:483–487. [PubMed: 23827723] 
Evenson et al. Page 11
Prev Med. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Han B, Cohen DA, Derose KP, Marsh T, Williamson S, Raaen L. How much neighborhood parks 
contribute to local residents’ physical activity in the City of Los Angeles: a meta-analysis. Prev. 
Med. 2014; 69:S106–S110. [PubMed: 25199733] 
Hino AAF, Reis RS, Ribeiro IC, Parra DC, Brownson RC, Fermino RC. Using observational methods 
to evaluate public open spaces and physical activity in Brazil. J. Phys. Act. Health. 2010; 7(Suppl. 
2):S146–S154. [PubMed: 20702903] 
Jia YN, Fu H. Associations between perceived and observational physical environmental factors and 
the use of walking paths: a cross-sectional study. BMC Public Health. 2014; 14:627. [PubMed: 
24950936] 
Kaczynski AT, Wilhelm Stanis SA, Hastmann TJ, Besenyi GM. Variations in observed park physical 
activity intensity level by gender, race, and age: individual and joint effects. J. Phys. Act. Health. 
2011; 8(Suppl. 2):S151–S160. [PubMed: 21918228] 
Lafleur M, Gonzalez E, Schwarte L, Banthia R, Kuo T, Verderber J, Simon P. Increasing physical 
activity in under-resourced communities through school-based, joint-use agreements, Los Angeles 
County, 2010–2012. Prev. Chronic Dis. 2013; 10:E89. [PubMed: 23721790] 
Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gotzsche PC, Ioannidis JP, Clarke M, Devereaux PJ, 
Kleijnen J, Moher D. The PRISMA statement for reporting systematic reviews and meta-analyses 
of studies that evaluate health care interventions: explanation and elaboration. PLoS Med. 2009; 
6:e1000100. [PubMed: 19621070] 
McCormack GR, Rock M, Swanson K, Burton L, Massolo A. Physical activity patterns in urban 
neighbourhood parks: insights from a multiple case study. BMC Public Health. 2014; 14:962. 
[PubMed: 25230763] 
McKenzie, T. ALR systematic observation. iTunes preview. 2016. Accessed at http://
itunes.apple.com/us/itunes-u/soplay-soparc-3-assessment/id529513043?i=115757894
McKenzie TL, van der Mars H. Top 10 research questions related to assessing physical activity and its 
contexts using systematic observation. Res. Q. Exerc. Sport. 2015; 86:13–29. [PubMed: 
25664670] 
McKenzie T, Cohen D, Sehgal A, Williamson S, Golinelli D. System for Observing Play and 
Recreation in Communities (SOPARC): reliability and feasibility measures. J. Phys. Act. Health. 
2006; 3:S208–S222. [PubMed: 20976027] 
McKenzie, TL.; Cohen, DA.; Marsh, T.; Evenson, K.; Lapham, S.; Ward, P.; Hillier, A. SOPARC 
Online App User Guide. 2016. RAND Health (Accessed at http://www.rand.org/health/
surveys_tools/soparc/user-guide.html
Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting items for systematic reviews 
and meta-analyses: the PRISMA statement. PLoS Med. 2009; 6:e1000097. [PubMed: 19621072] 
Muftuler M, Yapar A, Gokhan Irez S, Levent Ince M. Examination of public parks for physical activity 
participation by their location, size and facilities. Res. J. Phys. Educ. Sport. Sci. 2011; 6:14–25.
Parra DC, McKenzie TL, Ribeiro IC, Ferreira Hino AA, Dreisinger M, Coniglio K, Munk M, 
Brownson RC, Pratt M, Hoehner CM, Simoes EJ. Assessing physical activity in public parks in 
Brazil using systematic observation. Am. J. Public Health. 2010; 100:1420–1426. [PubMed: 
20558792] 
Perry CK, Saelens BE, Thompson B. Rural Latino youth park use: characteristics, park amenities, and 
physical activity. J. Community Health. 2011; 36:389–397. [PubMed: 20924779] 
Pleson E, Nieuwendyk LM, Lee KK, Chaddah A, Nykiforuk CI, Schopflocher D. Understanding older 
adults’ usage of community green spaces in Taipei, Taiwan. Int. J. Environ. Res. Public Health. 
2014; 11:1444–1464. [PubMed: 24473116] 
Ramos WD, Ross CM. Indoor waterpark: an examination of physical activity levels and use patterns of 
youth participants. Int. J. Aquat. Res. Educ. 2013; 7:238–253.
Reed JA, Hooker SP. Where are youth physically active? A descriptive examination of 45 parks in a 
southeastern community. Child Obes. 2012; 8:124–131. [PubMed: 22799512] 
Reed JA, Arant CA, Wells P, Stevens K, Hagen S, Harring H. A descriptive examination of the most 
frequently used activity settings in 25 community parks using direct observation. J. Phys. Act. 
Health. 2008; 5(Suppl. 1):S183–S195. [PubMed: 18364523] 
Evenson et al. Page 12
Prev Med. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Reed JA, Price AE, Grost L, Mantinan K. Demographic characteristics and physical activity behaviors 
in sixteen Michigan parks. J. Community Health. 2012; 37:507–512. [PubMed: 21922166] 
Roemmich JN, Johnson L. Seasonal alterations in park visitation, amenity use, and physical activity — 
Grand Forks, North Dakota, 2012–2013. Prev. Chronic Dis. 2014; 11:E155. [PubMed: 25211503] 
Rung AL, Mowen AJ, Broyles ST, Gustat J. The role of park conditions and features on park visitation 
and physical activity. J. Phys. Act. Health. 2011; 8(Suppl. 2):S178–S187. [PubMed: 21918231] 
Shores KA, West ST. The relationship between built park environments and physical activity in four 
park locations. J. Public Health Manag. Pract. 2008a; 14:e9–e16. [PubMed: 18408541] 
Shores K, West S. Physical activity outcomes associated with African American park visitation in four 
community parks. J. Park. Recreat. Adm. 2008b; 26:75–92.
Shores KA, West ST. Rural and urban park visits and park-based physical activity. Prev. Med. 2010; 
50(Suppl. 1):S13–S17. [PubMed: 19744513] 
Spengler JO, Floyd MF, Maddock JE, Gobster PH, Suau LJ, Norman GJ. Correlates of park-based 
physical activity among children in diverse communities: results from an observational study in 
two cities. Am. J. Health Promot. 2011; 25:e1–e9. [PubMed: 21534825] 
Suau LJ, Floyd MF, Spengler JO, Maddock JE, Gobster PH. Energy expenditure associated with the 
use of neighborhood parks in 2 cities. J. Public Health Manag. Pract. 2012; 18:440–444. [PubMed: 
22836535] 
Temple V, Rhodes R, Higgins J. Unleashing physical activity: an observational study of park use, dog 
walking, and physical activity. J. Phys. Act. Health. 2011; 8:766–774. [PubMed: 21832291] 
Van Dyck D, Sallis JF, Cardon G, Deforche B, Adams MA, Geremia C, De Bourdeaudhuij I. 
Associations of neighborhood characteristics with active park use: an observational study in two 
cities in the USA and Belgium. Int. J. Health Geogr. 2013; 12:26. [PubMed: 23648048] 
Veitch J, Ball K, Crawford D, Abbott GR, Salmon J. Park improvements and park activity: a natural 
experiment. Am. J. Prev. Med. 2012; 42:616–619. [PubMed: 22608379] 
Walden-Schreiner C, Leung YF, Floyd M. Incorporating physical activity measures into environmental 
monitoring of national parks: an example from Yosemite. J. Phys. Act. Health. 2014; 11:1284–
1290. [PubMed: 24184813] 
Ward P, McKenzie TL, Cohen D, Evenson KR, Golinelli D, Hillier A, Lapham SC, Williamson S. 
Physical activity surveillance in parks using direct observation. Prev. Chronic Dis. 2014:11.
Whiting J, Larson L, Green G. Monitoring visitation in Georgia state parks using the System for 
Observing Play and Recreation in Communities (SOPARC). J. Park. Recreat. Adm. 2012; 30:21–
37.
Evenson et al. Page 13
Prev Med. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Evenson et al. Page 14
Ta
bl
e 
1
Su
m
m
ar
y 
of
 p
ar
k 
ob
se
rv
at
io
n 
da
ta
 c
ol
le
ct
io
n 
ac
ro
ss
 in
cl
ud
ed
 st
ud
ie
s; 
SO
PA
RC
 re
v
ie
w
 (2
00
6–
20
14
).
Fi
rs
t a
ut
ho
r,
pu
bl
ic
at
io
n 
ye
a
r
Lo
ca
tio
n
Si
ze
 o
f p
ar
ks
Se
as
on
/m
on
th
 a
nd
 y
ea
r
N
um
be
r o
f t
ar
ge
t a
re
a
s
M
od
ifi
ed
o
bs
er
v
a
tio
ns
B
an
da
 e
t a
l. 
(20
14
)
Co
un
ty
 in
 c
en
tra
l S
C;
 U
S
M
ay
 2
01
0
O
ct
ob
er
 2
01
0
42
 to
ta
l; 
m
ea
n 
7 
pe
r p
ar
k
42
 to
ta
l; 
m
ea
n 
7 
pe
r p
ar
k
Ch
ild
 e
t a
l. 
(20
14
)
Sa
n 
Y
sid
ro
, C
A
 a
nd
 N
at
io
na
l
Ci
ty
 C
A
; U
S
(R
an
ge
 25
–5
0 a
cre
s)
A
pr
il 
20
07
–M
ay
 2
00
7
14
7 
to
ta
l; 
m
ea
n 
18
 p
er
 
pa
rk
(ra
ng
e 8
–2
8)
U
se
d 
3 
ag
e 
ca
te
go
rie
s: 
0–
17
,
18
–5
9,
 >
 =
 6
0 
ye
ar
s
Ch
un
g-
D
o 
et
 a
l. 
(20
11
)
H
on
ol
ul
u,
 H
A
; U
S
Ju
ne
 2
00
9–
O
ct
ob
er
 2
00
9
13
0 
to
ta
l; 
m
ea
n 
22
 p
er
 
pa
rk
D
id
 n
ot
 c
ol
le
ct
 ra
ce
/
et
hn
ic
ity
Co
he
n 
et
 a
l. 
(20
11
)
Lo
s A
ng
el
es
, C
A
; A
lb
u
qu
er
qu
e,
N
M
; D
ur
ha
m
, N
C;
 C
ol
um
bu
s,
O
H
; P
hi
la
de
lp
hi
a,
 P
A
; U
S
M
ea
n 
15
.4
 ac
re
s
(ra
ng
e 4
.7–
39
.5 
ac
res
)
Su
m
m
er
 a
nd
 fa
ll 
20
08
 fo
r
N
M
, N
C,
 O
H
, a
nd
 P
A
 p
ar
ks
;
sp
rin
g 
an
d 
fa
ll 
20
08
fo
r C
A
 p
ar
ks
27
4 
to
ta
l; 
m
ea
n 
31
 p
er
 
pa
rk
(ra
ng
e 1
9–
53
)
Co
he
n 
et
 a
l. 
(20
12
)
Lo
s A
ng
el
es
, C
A
; U
S
M
ea
n 
8.
7 
ac
re
s h
ig
h
po
v
er
ty
,
 
15
.9
 ac
re
s
m
ed
iu
m
 p
ov
er
ty
,
15
.4
 ac
re
s l
ow
 p
ov
er
ty
A
pr
il 
20
08
–M
ar
ch
 2
01
0
17
05
 to
ta
l a
t t
im
e 1
, m
ea
n 
34 pe
r p
ar
k 
(ra
ng
e 1
2–
78
); 
18
14
 a
t
tim
e 
2,
 m
ea
n 
36
 p
er
 p
ar
k
(ra
ng
e 1
2–
90
)
Co
he
n 
et
 a
l. 
(20
13
)
W
ar
d 
et
 a
l. 
(20
14
)
A
lb
u
qu
er
qu
e,
 N
M
; D
ur
ha
m
, N
C;
Co
lu
m
bu
s,
 O
H
; P
hi
la
de
lp
hi
a,
PA
; U
S
M
ea
n 
ac
re
s:
 1
3.
5 
N
C,
 7
.3
N
M
, 6
.9
 O
H
, 6
.8
 P
A
(ra
ng
e 3
.6 
to 
24
.0 
ac
res
)
Sp
rin
g,
 su
m
m
er
 a
nd
 fa
ll
(va
rie
d 
by
 y
ea
r) 
20
10
–2
01
1
71
9 
to
ta
l; 
m
ea
n 
30
 p
er
 
pa
rk
Co
ug
he
no
ur
,
 
et
 a
l. 
(20
14
)
La
s V
eg
as
, 
N
V;
 U
S
M
ea
n 
19
.0
 ac
re
s
(ra
ng
e 1
.7–
72
.2 
ac
res
)
Ju
ne
 2
01
2–
Ju
ly
 2
01
2
~
60
Yo
u
th
 o
nl
y
Fl
oy
d 
et
 a
l. 
(20
08
a,b
),
Sp
en
gl
er
 e
t a
l. 
(20
11
), S
ua
u 
et
 
al
. (2
01
2)
Ta
m
pa
, F
L 
an
d 
Ch
ic
ag
o,
 IL
; U
S
FL
 m
ea
n 
41
 a
cr
es
(ra
ng
e 1
1.4
–1
45
 ac
res
);
IL
 m
ea
n 
46
 ac
re
s
(ra
ng
e 8
–2
07
 ac
res
)
M
ar
ch
 2
00
5–
A
pr
il 
20
05
FL
 p
ar
ks
; M
ay
 2
00
5–
Ju
ne
20
05
 IL
 p
ar
ks
FL
 1
22
 to
ta
l, 
m
ea
n 
12
 p
er
 
pa
rk
;
IL
 1
78
 to
ta
l, 
m
ea
n 
10
 p
er
 
pa
rk
Fl
oy
d 
et
 a
l. 
(20
11
)* ,
 
B
ar
an
 
(20
13
)
D
ur
ha
m
, N
C;
 U
S
M
ea
n 
10
.3
 a
cr
es
(ra
ng
e 0
.5–
45
.9 
ac
res
)
M
ay
 2
00
7–
Ju
ly
 2
00
7
13
4 
to
ta
l; 
m
ea
n 
8 
pe
r p
ar
k
(ra
ng
e 1
–1
4)
Yo
u
th
 o
nl
y;
 o
bs
er
ve
d 
w
he
th
er
yo
ut
hs
 w
er
e 
ac
co
m
pa
ni
ed
by
 a
n 
ad
ul
t
H
in
o 
et
 a
l. 
(20
10
)
Cu
rit
ib
a,
 B
ra
zi
l
M
ea
n 
siz
e 
of
 ta
rg
et
 a
re
as
:
11
83
.4
 m
2  
in
 p
ar
ks
 a
nd
31
0.
1 
m
2  
in
 sq
ua
re
s
M
ar
ch
 2
00
8–
A
pr
il 
20
08
11
0 
to
ta
l; 
34
 in
 p
ar
ks
 a
nd
 
66 in
 sq
ua
re
s, 
to
ta
l
K
ac
zy
ns
ki
 e
t a
l. 
(20
11
),
B
es
en
yi
 e
t a
l. 
(20
13
)
K
an
sa
s C
ity
,
 
M
O
; U
S
M
ea
n 
66
.8
 ac
re
s
Ju
ly
 2
00
9–
A
ug
us
t 2
00
9
83
 to
ta
l; 
m
ea
n 
21
 p
er
 p
ar
k
(ra
ng
e 1
4–
28
)
M
cC
or
m
ac
k 
et
 a
l. 
(20
14
)
Ca
lg
ar
y,
 
Ca
na
da
M
ea
n 
6.
6 
ha
(ra
ng
e 1
.1–
21
.6 
ha
)
M
ay
 2
01
1–
Ju
ly
 2
01
1
5 
to
ta
l; 
m
ea
n 
1.
3 
pe
r p
ar
k;
1 
fo
r 3
 p
ar
ks
 a
nd
 2
 fo
r 1
 
pa
rk
O
bs
er
ve
d 
us
er
s u
p 
to
 2
 
m
in
 to
m
ax
im
iz
e 
nu
m
be
r o
f 
u
se
rs
 o
bs
er
ve
d
Prev Med. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Evenson et al. Page 15
Fi
rs
t a
ut
ho
r,
pu
bl
ic
at
io
n 
ye
a
r
Lo
ca
tio
n
Si
ze
 o
f p
ar
ks
Se
as
on
/m
on
th
 a
nd
 y
ea
r
N
um
be
r o
f t
ar
ge
t a
re
a
s
M
od
ifi
ed
o
bs
er
v
a
tio
ns
M
cK
en
zi
e 
et
 a
l. 
(20
06
),
Co
he
n 
et
 a
l. 
(20
07
)
Lo
s A
ng
el
es
, C
A
; U
S
M
ea
n 
7.
8 
ac
re
s
(ra
ng
e 3
.4–
16
.0 
ac
res
)
D
ec
em
be
r 2
00
3–
M
ay
 2
00
4
16
5 
to
ta
l; 
m
ea
n 
21
 p
er
 
pa
rk
(ra
ng
e 1
7–
27
)
M
uf
tu
le
r e
t a
l. 
(20
11
)
A
nk
ar
a,
 T
u
rk
ey
M
ea
n 
41
,7
14
 m
2
(ra
ng
e 4
14
1–
11
0,0
00
 m
2 )
A
ug
us
t 2
00
9
14
 to
ta
l; 
m
ea
n 
4.
7 
pe
r p
ar
k 
(ra
ng
e 4
–6
)
Pl
es
on
 e
t a
l. 
(20
14
)
R
ee
d 
et
 a
l. 
(20
08
)
Ta
ip
ei
, T
ai
w
an
So
ut
he
as
te
rn
 c
ou
nt
y;
 U
S
R
an
ge
d 
fro
m
 o
ne
 b
as
ke
tb
al
l
co
u
rt
 to
 o
v
er
 1
26
 ac
re
s
A
pr
il 
20
11
Su
m
m
er
 2
00
4 
an
d 
su
m
m
er
 2
00
5
35
 to
ta
l; 
m
ea
n 
5.
0
di
d 
no
t c
ol
le
ct
 ra
ce
/
et
hn
ic
ity
A
du
lts
 o
nl
y;
 d
id
 n
ot
 
o
bs
er
ve
en
tir
e 
pa
rk
 b
u
t f
oc
us
ed
 
o
n
 9
ac
tiv
ity
 se
tti
ng
s
R
ee
d 
et
 a
l. 
(20
12
)
D
et
ro
it 
di
str
ic
t 1
0,
 c
ou
nt
ie
s:
D
el
ta
, M
en
om
in
ee
, I
ng
ha
m
,
K
al
am
az
oo
, M
aq
ue
tte
, O
tta
w
a,
W
as
ht
en
aw
,
 
M
us
ke
ga
n
, 
W
ay
ne
,
Ch
ip
pe
w
a;
 M
I; 
U
S
Sp
rin
g 
20
08
–s
um
m
er
 2
01
0
R
ee
d 
an
d 
H
oo
ke
r 
(20
12
)
So
ut
he
as
te
rn
 c
ou
nt
y;
 U
S
Su
m
m
er
 2
00
4–
su
m
m
er
 2
00
8
Yo
u
th
 o
nl
y;
 d
id
 n
ot
 
o
bs
er
ve
en
tir
e 
pa
rk
 b
u
t f
oc
us
ed
 
o
n
 8
ac
tiv
ity
 se
tti
ng
s
R
oe
m
m
ic
h 
an
d 
Jo
hn
so
n,
 (2
01
4)
G
ra
nd
 F
o
rk
s, 
N
D
; U
S
Su
m
m
er
/fa
ll 
20
12
 a
nd
w
in
te
r/s
pr
in
g 
20
13
In
cl
ud
ed
 “
sta
nd
in
g”
 
ph
ys
ic
al
ac
tiv
ity
 c
at
eg
or
y 
se
pa
ra
te
fro
m
 “
se
de
nt
ar
y”
R
un
g 
et
 a
l. 
(20
11
), B
ro
yl
es
 e
t 
al
. (2
01
1)
N
ew
 O
rle
an
s, 
LA
; U
S
M
ea
n 
2.
9 
ac
re
s
(ra
ng
e 0
.2–
8.6
 ac
res
)
Ju
ne
 2
00
8–
A
ug
us
t 2
00
8
15
4 
to
ta
l; 
m
ea
n 
4 
pe
r p
ar
k
Sh
or
es
 a
nd
 W
es
t, 
20
08
a,
b
Co
m
m
un
ity
 in
 e
as
te
rn
 U
S
M
ea
n 
8.
2 
ac
re
s
(ra
ng
e 1
.6–
14
.5 
ac
res
)
Su
m
m
er
 2
00
6
Sh
or
es
 a
nd
 W
es
t, 
(20
10
)
A
 ru
ra
l a
nd
 u
rb
an
ar
ea
 in
 N
C;
 U
S
M
ea
n 
12
.1
 a
cr
es
(ra
ng
e 3
–2
3 a
cre
s)
Su
m
m
er
 2
00
8
Te
m
pl
e 
et
 a
l. 
(20
11
)
Vi
ct
or
ia
, B
rit
ish
 C
ol
um
bi
a,
Ca
na
da
(R
an
ge
 0.
6–
13
.5 
ha
)
Se
as
on
 1
: 6
 w
ee
ks
 in
 M
ay
,
Ju
ne
, a
nd
 S
ep
te
m
be
r 2
00
7;
se
as
o
n
 2
: 6
 w
ee
ks
 in
Ja
nu
ar
y 
20
08
–A
pr
il 
20
08
1 
or
 2
 p
er
 p
ar
k
D
at
a 
re
co
rd
ed
 d
ur
in
g 
6
sw
ee
ps
 o
f 1
0 
m
in
 fo
r
u
se
rs
 w
ith
 a
nd
 w
ith
ou
t 
do
gs
Va
n
 D
yc
k 
et
 a
l. 
(20
13
)
G
he
nt
, B
el
gi
um
 a
nd
 S
an
D
ie
go
, C
A
; U
S
M
ea
n 
7.
6 
ha
G
he
nt
: A
ug
us
t 2
01
1 
– 
Se
pt
em
be
r 2
01
1;
Sa
n 
D
ie
go
: O
ct
ob
er
 2
01
1–
N
ov
em
be
r 
20
11
A
 *
 in
di
ca
te
s t
he
 a
rti
cl
e 
us
ed
 fo
r t
he
 n
um
be
rs
 p
ro
v
id
ed
 in
 th
e 
ta
bl
e.
 E
m
pt
y 
ce
lls
 in
di
ca
te
 in
fo
rm
at
io
n 
no
t r
ep
or
te
d 
in
 th
e 
ar
tic
le
s. 
D
at
a 
is 
re
po
rte
d 
by
 se
as
on
 o
nl
y 
w
he
n 
no
t p
re
se
nt
ed
 o
v
er
al
l i
n 
th
e 
pa
pe
r.
A
bb
re
v
ia
tio
ns
: C
A
, C
al
ifo
rn
ia
; F
L,
 F
lo
rid
a;
 H
A
, H
aw
ai
i; 
IL
, I
lli
no
is;
 L
A
, L
ou
isi
an
a;
 M
I, 
M
ic
hi
ga
n
; M
O
, M
iss
ou
ri;
 N
C,
 N
or
th
 C
ar
ol
in
a;
 N
D
, N
or
th
 D
ak
o
ta
; N
M
, N
ew
 M
ex
ic
o;
 N
V,
 
N
ev
ad
a;
 O
H
, O
hi
o;
 P
A
, 
Pe
nn
sy
lv
an
ia
; S
C,
 S
ou
th
 C
ar
ol
in
a;
 U
S,
 U
ni
te
d 
St
at
es
.
Prev Med. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Evenson et al. Page 16
Ta
bl
e 
2
Pa
rk
 v
isi
ta
tio
n 
re
po
rte
d 
ac
ro
ss
 st
ud
ie
s; 
SO
PA
RC
 re
v
ie
w
 (2
00
6–
20
14
).
Fi
rs
t a
ut
ho
r, 
pu
bl
ic
at
io
n 
ye
a
r
N
um
be
r o
f p
ar
ks
To
ta
l d
ay
s
o
bs
er
v
ed
R
ep
ea
te
d
o
bs
er
v
a
tio
ns
by
 se
as
on
N
um
be
r 
of
 d
ay
s
o
bs
er
v
ed
W
ee
kd
ay
s
W
ee
ke
n
ds
N
um
be
r 
of
 
tim
es
 p
er
da
y 
o
bs
er
v
ed
To
ta
l n
um
be
r 
of
pe
op
le
 o
bs
er
v
ed
Av
er
a
ge
 n
um
be
r 
o
f pe
op
le
 p
er
 p
ar
k 
pe
r 
da
y
Av
er
a
ge
 n
um
be
r 
o
f pe
op
le
 p
er
 p
ar
k 
pe
r
o
bs
er
v
a
tio
n 
pe
ri
od
B
an
da
 e
t a
l. 
(20
14
)
6 
(M
ay
)
6 
(O
cto
be
r)
4 4
1 1
4 4
2 2
2 2
4 4
97 11
6
4.
0
4.
8
1.
0
1.
2
Ch
ild
 e
t a
l. 
(20
14
)
8
5
1
5
4
1
4
16
,7
94
41
9.
9
10
5.
0
Ch
un
g-
D
o 
et
 a
l. 
(20
11
)
6
5
1
5
3
2
4
64
77
21
5.
9
54
.0
Co
he
n 
et
 a
l. 
(20
11
)
10
14
2
7
5
2
14
76
,6
32
54
7.
4
39
.1
Co
he
n 
et
 a
l. 
(20
12
)
50
7
1
7
5
2
4
21
3,
70
8
61
0.
6
15
2.
6
Co
he
n 
et
 a
l. 
(20
13
),
W
ar
d 
et
 a
l. 
(20
14
)
24
12
3
4
2
2
4
35
,9
90
12
5.
0
31
.2
Co
ug
he
no
ur
 e
t a
l. 
(20
14
)
10
2
1
2
1
1
4
14
23
71
.2
17
.8
Fl
oy
d 
et
 a
l. 
(20
08
a,b
)* ,
Sp
en
gl
er
 e
t a
l. 
(20
11
), S
ua
u 
et
 a
l. 
(20
12
)
28
3
1
3
1
2
4
94
56
11
2.
6
28
.1
Fl
oy
d 
et
 a
l. 
(20
11
)* ,
 
B
ar
an
 e
t a
l. 
(20
13
)
20
16
1
16
8
8
2
27
12
8.
5
4.
2
H
in
o 
et
 a
l. 
(20
10
)
8
12
1
12
8
4
3
79
37
82
.7
27
.6
K
ac
zy
ns
ki
 e
t a
l. 
(20
11
), B
es
en
yi
 e
t 
al
. (2
01
3)
4
3
1
3
1
2
13
88
55
73
7.
9
56
.8
M
cC
or
m
ac
k 
et
 a
l. 
(20
14
)
4
2
1
2
1
1
2
78
3
97
.9
48
.9
M
cK
en
zi
e 
et
 a
l. 
(20
06
)* ,
 
Co
he
n 
et
 
al
. (2
00
7)
8
7
1
7
5
2
4
16
,2
44
29
0.
1
72
.5
M
uf
tu
le
r e
t a
l. 
(20
11
)
3
7
1
7
5
2
4
31
19
14
8.
5
37
.1
Pl
es
on
 e
t a
l. 
(20
14
)
7
1 
or
 2
1
1 
in
 6
 p
ar
ks
,
2 
in
 1
 p
ar
k
1
0 
or
 1
1 
in
 4
 p
ar
ks
,
2 
in
 3
 p
ar
ks
12
31
Es
tim
at
ed
 1
53
.9
Es
tim
at
ed
 1
07
.7
R
ee
d 
et
 a
l. 
(20
08
)
25
7
1
7
5
2
4
25
44
14
.5
3.
6
Prev Med. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Evenson et al. Page 17
Fi
rs
t a
ut
ho
r, 
pu
bl
ic
at
io
n 
ye
a
r
N
um
be
r o
f p
ar
ks
To
ta
l d
ay
s
o
bs
er
v
ed
R
ep
ea
te
d
o
bs
er
v
a
tio
ns
by
 se
as
on
N
um
be
r o
f d
ay
s
o
bs
er
v
ed
W
ee
kd
ay
s
W
ee
ke
n
ds
N
um
be
r 
of
 
tim
es
 p
er
da
y 
o
bs
er
v
ed
To
ta
l n
um
be
r 
of
pe
op
le
 o
bs
er
v
ed
Av
er
a
ge
 n
um
be
r 
o
f pe
op
le
 p
er
 p
ar
k 
pe
r 
da
y
Av
er
a
ge
 n
um
be
r 
o
f pe
op
le
 p
er
 p
ar
k 
pe
r
o
bs
er
v
a
tio
n 
pe
ri
od
R
ee
d 
et
 a
l. 
(20
12
)
16
4
2
4
2
2
4
45
39
35
.5
8.
9
R
ee
d 
an
d 
H
oo
ke
r 
(20
12
)
45
7
1
7
5
2
4
28
52
9.
1
2.
3
R
oe
m
m
ic
h 
an
d 
Jo
hn
so
n,
 (2
01
4)
16
16
4
4
3
1
3
11
,8
11
46
.1
15
.4
R
un
g 
et
 a
l. 
(20
11
)* ;
 
B
ro
yl
es
 e
t a
l. 
(20
11
)
37
2 
to
 4
1
2 
to
 4
2 
to
 4
0
6
Es
tim
at
ed
 7
23
1
Es
tim
at
ed
 6
5.
1
Es
tim
at
ed
 1
0.
9
Sh
or
es
 a
nd
 W
es
t, 
(20
08
a,b
)
4
7
1
7
5
2
4
21
13
75
.5
18
.9
Sh
or
es
 a
nd
 W
es
t, 
(20
10
)
8
7
1
7
5
2
4
65
45
11
6.
9
29
.2
Te
m
pl
e 
et
 a
l. 
(20
11
)
6
4
2
2
1
1
2 
on
 
w
ee
kd
ay
s; 
1 
o
n
 w
ee
ke
n
ds
28
44
11
8.
5
Es
tim
at
ed
 7
9.
0
Va
n
 D
yc
k 
et
 a
l. 
(20
13
)
20
3
1
3
2
1
4
18
36
30
.6
7.
7
A
 *
 in
di
ca
te
s t
he
 a
rti
cl
e 
us
ed
 fo
r t
he
 n
um
be
rs
 p
ro
v
id
ed
 in
 th
e 
ta
bl
e.
 T
he
 fo
llo
w
in
g 
ca
lc
ul
at
io
ns
 w
er
e 
us
ed
:
N
um
be
r o
f d
ay
s o
bs
er
ve
d 
= 
(W
ee
kd
ay
s +
 W
ee
ke
n
ds
)
To
ta
l d
ay
s o
bs
er
ve
d 
= 
(R
ep
ea
ted
 ob
ser
va
tio
ns
 b
y 
se
as
on
 *
 N
um
be
r o
f d
ay
s o
bs
er
ve
d)
Av
er
ag
e 
nu
m
be
r o
f p
eo
pl
e 
pe
r p
ar
k 
pe
r d
ay
 =
 (T
o
ta
l n
um
be
r o
f p
eo
pl
e 
ob
se
rv
ed
) /
 (N
um
be
r o
f p
ark
s *
 R
ep
ea
ted
 ob
ser
va
tio
ns
 b
y 
se
as
on
 *
 N
um
be
r o
f d
ay
s o
bs
er
ve
d)
Av
er
ag
e 
nu
m
be
r o
f p
eo
pl
e 
pe
r p
ar
k 
pe
r o
bs
er
va
tio
n 
pe
rio
d 
= 
(A
v
er
ag
e 
nu
m
be
r o
f p
eo
pl
e 
pe
r p
ar
k 
pe
r d
ay
 / 
N
um
be
r o
f t
im
es
 p
er
 d
ay
 o
bs
er
ve
d).
Prev Med. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Evenson et al. Page 18
Ta
bl
e 
3
Su
m
m
ar
y 
of
 fi
nd
in
gs
 in
 p
ar
k 
ta
rg
et
 a
re
as
; S
O
PA
RC
 re
v
ie
w
 (2
00
6–
20
14
).
Fi
rs
t a
ut
ho
r, 
pu
bl
ic
at
io
n 
ye
a
r
A
cc
es
sib
le
U
sa
bl
e
O
rg
an
iz
ed
Eq
ui
pp
ed
Su
pe
rv
ise
d
D
ar
k
Em
pt
y
B
an
da
 e
t a
l. 
(20
14
)
4 
pa
rk
s 1
00
%
 in
 b
ot
h
se
as
o
n
s;
1 
pa
rk
 6
3%
 in
 M
ay
,
 
38
%
 in
O
ct
ob
er
; 1
 p
ar
k 
77
%
 in
 M
ay
,
94
%
 in
 O
ct
ob
er
>
96
%
 at
 
bo
th
 ti
m
e
po
in
ts
<
5%
 at
 b
ot
h 
tim
e p
oi
nt
s
<
5%
 at
 b
ot
h 
tim
e 
po
in
ts
<
5%
 at
 b
ot
h 
tim
e p
oi
nt
s
>
94
%
 at
 al
l p
ar
ks
 at
 b
ot
h
tim
e 
po
in
ts
Ch
ild
 e
t a
l. 
(20
14
)
91
%
95
%
12
%
15
%
13
%
53
%
Ch
un
g-
D
o 
et
 a
l. 
(20
11
)
99
%
98
%
3%
0%
1%
Co
he
n 
et
 a
l. 
(20
11
)
M
ea
n 
76
%
; r
an
ge
 5
7–
89
%
(su
mm
er)
 an
d 6
1–
89
%
(fa
ll)
Co
he
n 
et
 a
l. 
(20
12
)
M
ea
n 
86
%
 h
ig
h 
po
v
er
ty
,
91
%
 m
ed
iu
m
 p
ov
er
ty
,
 
93
%
lo
w
 p
ov
er
ty
 p
ar
ks
M
ea
n 
nu
m
be
r 1
0 
hi
gh
po
v
er
ty
,
 
17
 m
ed
iu
m
po
v
er
ty
,
 
18
 lo
w
po
v
er
ty
 p
ar
ks
; r
an
ge
 1
–
54
M
ea
n 
16
%
 h
ig
h 
po
v
er
ty
,
 
26
%
m
ed
iu
m
 p
ov
er
ty
,
 
31
%
 
lo
w
po
v
er
ty
 p
ar
ks
M
ea
n 
64
%
 h
ig
h 
po
v
er
ty
,
61
%
 m
ed
iu
m
 p
ov
er
ty
,
 
57
%
lo
w
 p
ov
er
ty
 p
ar
ks
Co
he
n 
et
 a
l. 
(20
13
); 
W
ar
d 
et
 a
l. 
(20
14
)
R
an
ge
 8
2–
99
%
 b
y 
sit
e a
nd
se
as
o
n
R
an
ge
 8
5–
10
0%
by sit
e 
an
d 
se
as
o
n
M
ea
n 
nu
m
be
r 1
6 
hi
gh
po
v
er
ty
an
d 
10
 lo
w
 p
ov
er
ty
 
pa
rk
s;
ra
n
ge
 0
–2
%
 b
y 
sit
e 
an
d
se
as
o
n
R
an
ge
 0
–4
%
 b
y 
sit
e
an
d 
se
as
on
M
ea
n 
nu
m
be
r 1
8 
hi
gh
po
v
er
ty
an
d 
18
 lo
w
 p
ov
er
ty
 
pa
rk
s;
ra
n
ge
 0
–4
%
 b
y 
sit
e 
an
d
se
as
o
n
R
an
ge
 
0–
9%
 b
y 
sit
e 
an
d
se
as
o
n
M
ea
n 
80
%
; r
an
ge
 6
9–
90
%
by sit
e 
an
d 
se
as
on
Fl
oy
d 
et
 a
l. 
(20
08
a,b
),
Sp
en
gl
er
 e
t a
l. 
(20
11
),
Su
au
 e
t a
l. 
(20
12
)
Ta
m
pa
 1
6%
; C
hi
ca
go
 
31
%
M
cK
en
zi
e 
et
 a
l. 
(20
06
),
Co
he
n 
et
 a
l. 
(20
07
)
89
%
93
%
2%
2%
3%
1%
57
%
M
uf
tu
le
r e
t a
l. 
(20
11
)
0%
Pl
es
on
 e
t a
l. 
(20
14
)
A
ll 
pa
rk
s a
cc
es
sib
le
6 
of
 7
 p
ar
ks
u
sa
bl
e
Ea
ch
 p
ar
k 
ha
d 
at
 
le
as
t
o
n
e 
ar
ea
 th
at
 w
as
eq
ui
pp
ed
Ea
ch
 p
ar
k 
ha
d 
at
 le
as
t 
o
n
e
ar
ea
 th
at
 w
as
 s
u
pe
rv
ise
d
R
ee
d 
et
 a
l. 
(20
08
)
N
o 
on
e 
w
as
 o
bs
er
ve
d 
in
tw
o
pa
rk
s f
or
 7
 c
on
se
cu
tiv
e
da
ys
R
un
g 
et
 a
l. 
(20
11
),
B
ro
yl
es
 e
t a
l. 
(20
11
)
55
%
; o
f 3
9 
sa
m
pl
ed
 p
ar
ks
, 2
ha
d 
no
 v
isi
to
rs
 a
nd
 w
er
e
ex
cl
ud
ed
 fr
om
 th
e 
an
al
ys
is
Th
e 
re
m
ai
ni
ng
 in
cl
ud
ed
 a
rti
cl
es
 d
id
 n
ot
 re
po
rt 
in
fo
rm
at
io
n 
on
 ta
rg
et
 a
re
as
. E
m
pt
y 
ce
lls
 in
di
ca
te
 in
fo
rm
at
io
n 
no
t r
ep
or
te
d 
in
 th
e 
ar
tic
le
s.
Prev Med. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Evenson et al. Page 19
Table 4
Summary of findings on park users by age, gender, and race/ethnicity; SOPARC review (2006–2014).
First author,
publication
year
Stratification
of results
Age Gender Race/ethnicity
Banda et al. (2014) May
October
37% child, 20% teenager, 43% adult
31% child, 29% teenager, 40% adult
59% male
60% male
57% Black, 40% White
93% Black
Child et al. (2014) 52% 0–17 years, 44% 18–59 years, 4% 
> =60 years
67% male
Chung-Do et al. (2011) 29% 0–12 years, 71% > =13 years 64% male
Cohen et al. (2011) Average number of people 
in the
park per hour: 21 males 
(range
9–41); 19 females (range 
4–35)
Cohen et al. (2012) Mean: 33% children, 15% teenager, 
48% adult, 4% older adult
Mean 62% male
Cohen et al. (2013),
Ward et al. (2014)
Range by city: 31–49% children, 6–
16% teenager, 37–59%
adults, 1–5% older adults
Range 50–61% male 50% (range 22–65%) 
White, 27%
(range 3–67%) Black, 
13% (range
5–37%) Latino, 10% 
(range 7–13%)
Other
Coughenour et al. (2014) 59% male youth
Floyd et al. (2008a,b),
Spengler et al. (2011), 
Suau et al. (2012)
FL Mean 56% 0–12 years; 44% > =13 
years
51% males
IL Mean 66% 0–12 years; 34% > =13 
years
68% males
Floyd et al. (2011),
Baran et al. (2013)
Youth only: 43% 0–5 years, 41% 6–12 
years, 16% 13–18 years
57% male
Hino et al. (2010) Age collected by gender only; parks 
male: 14% children, 18%
teenager, 60% adult, 8% older adults; 
parks female: 15%
children, 11% teenager, 68% adult, 7% 
older adult; squares
male: 16% children, 37% teenager, 
39% adult, 8% older adult;
squares female: 14% children, 18% 
teenager, 55% adult, 13%
older adult
Parks: 63% male; squares: 
70%
male
Kaczynski et al. (2011),
Besenyi et al. (2013)
22% 2–12 years, 6% 13–20 years, 67% 
21–59 years, 5% > =60
years
50% male 65% White, 18% Black, 
15% Hispanic,
2% Asian
McCormack et al. (2014) mean 38% youth (range 23–59%), 
mean 62% adults (range
41–77%) (range 41–77%) adults
mean 59% male (range 
54–65%),
mean 40% female (range 
35–45%)
McKenzie et al.(2006),
Cohen et al. (2007)
mean 33% children, 19% adolescent, 
43% adult, 5% older adult
mean 62% males 80% Latino, 19% 
Black, 1% White, 1%
Other
Muftuler et al. (2011) 10% children, 11% teenager, 68% 
adult, 12% older adult
49% male
Pleson et al. (2014) 12% children, 3% teenager, 22% adult, 
61% older adult, 2%
missing
44% male; 0.3% missing
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First author,
publication
year
Stratification
of results
Age Gender Race/ethnicity
Reed et al. (2008) 63% male 69% White, 31% Other
Reed et al. (2012) 45% 0–12 years, 26% 13–20 years, 
28% 21–59 years,
2% > =60 years
55% male 55% White, 43% Other
Reed and Hooker (2012) Youth only: 79% 0–12 years, 21% 13–
20 years
58% male youths 56% White youths, 44% 
Other youths
Roemmich and Johnson, 
(2014)
40% 0–12 years, 11% 13–18 years, 
49% ≥19 years
54% male
Rung et al., 2011;
Broyles et al. (2011)
54% male
Shores and West, 
(2008a,b)
29% children, 15% teenager, 52% 
adults, 5% older adults
53% male 50% White, 38% Black, 
11% Hispanic,
1% Other
Shores and West, (2010) Rural
Urban
28% children, 23% teenager, 42% 
adult, 6% older adult
54% children, 17% teenager, 24% 
adult, 6% older adult
51% male
52% male
Van Dyck et al. (2013) Overall 22% children, 28% teenager, 47% 
adult, 3% older adult
60% male 67% White, 14% Other, 
11% Latino,
8% Black, 0.3% 
missing
Belgium 14% children, 46% teenager, 35% 
adult, 5% older adult
51% male 89% White, 9% Other, 
0% Latino, 1%
Black, 1% missing
CA 28% children, 15% teenager, 55% 
adult, 2% older adult
66% male 52% White, 17% Other, 
19% Latino,
12% Black, 0% missing
When means are presented, they are averaged across all observed parks. Numbers may not add to 100% due to rounding. Some studies provided 
results stratified by a variable (month, season, urbanicity, location) and if so they are listed in column 2. Empty cells indicate information not 
reported in articles.
Abbreviations: CA, California; FL, Florida; IL, Illinois.
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